Introduction
The fly ash has been used in concrete and identified such a product as Eco smart or green concrete. The HVFA concrete is one specific type of fly ash concrete with higher fly ash content that is above 50% with lower water cementitious material ratio (0.4) and lower cement contents. Fly ash used to improve the workability of fresh concrete to reduce the heat hydration, to improve economy, to decrease permeability, to increase durability and strength of concrete [1] [2] [3] .
To produce workable concrete at such low water cementitious materials, the use of super plasticizer is most of the time is essential. The Civil Engineering community faces challenges to develop economic constructions materials with minimum environmental impacts. Portland cement concrete is a major construction material used in construction industry. In this investigation attempt has been made to search the effects of partial replacement of cement with fly ash, as it is a waste product. The properties of hardened concrete are studied by performing compressive strength, split tensile test and flexure test.
II. Materials Used
In order to study the properties of HVFA cement concrete, cubes, prism and cylinders were cast. Ordinary Portland Cement of 53 grade [4] of specific gravity 2.95, natural river sand with maximum size of 4.75 mm with specific gravity of 2.63 and fineness modulus 2.42 as per IS specifications, coarse aggregate of maximum size 20 mm of specific gravity 2.68 and fineness modulus of 6.90 were used. A water binder ratio of 0,4 and Class F Flyash [5] with a specific gravity of 2.37 for all mixes was maintained. The chemical composition of fly ash supplied by Mettur Thermal power plant is given in Table. 1. 
III. Mix Design
Concrete grade M 20 and M 25 was proportioned by adopting I.S method of mix design [6] . The mix proportion arrived was 1:1.21:2.84 for M 20 and 1 :1.16: 2.39 for M 25 grade concrete respectively with a water binder ratio 0.4 by replacing 50%,55% and 60% of mass of cement concrete by fly ash. Concrete cube of size 150mmx150mmx150mm and cylinder 150mm in diameter and 300mm high were used for studying various properties like compressive strength, split tensile strength and flexural strength. All the test specimen were cast using steel moulds.
The test specimens were removed from the mould after 24hours and cured in water. The test specimens were divided into four series. Each series represents the addition of plasticizer 0%,1%,1.5% and 2% which consists of three groups made with partial replacement of cement by fly ash at 50%,55% and 60% respectively.
IV. Experimental Programme
Three specimen's represents same constituent materials were used for each test trough out this study and the average values were reported. The specimens were taken out of the curing tank one day prior to testing and kept outside to dry up the surface. The surface dried specimens were tested. The compressive strength of concrete cube specimens was determined according to IS.516-1959 after 7,14,28,56, and 90 days of water curing [7] . The compressive load was applied in a compressive testing machine of 3000kN capacity, failure loads were recorded and the test results are shown in Table- Cylindrical concrete specimens were tested for split tensile strength according to IS standards after 28 days curing, the max diametrical load applied to specimen was recorded. Flexural strength determined according to IS standards using midpoint loading method utilizing 100x100x500mm prismatic concrete specimens after 28 days curing.
Similarly the splitting tensile strength (fsp) and flexural strength (ft) of HVFAC specimens at the age of 28 days is presented in Table-4 
V. Discussion on test results
High fly ash in concrete mix allows and lower water binder ratio and tends to an increase in compressive strength and rich in concrete mixes. Increase in substitutions of fly ash for OPC tends towards a reduction of compressive strength. The compressive strength of all the specimen is plotted in fig [1-8] . The compressive strength of specimens increased linearly with age and lagged behind OPC based concrete up to the age of 7 days due to delayed pazzolanic reactivity. This effective could be reached by aiming the higher 28 days strength.
Comparing all the series, it could be understand from the test results, better results could be achieved with 50% replacement of fly ash using 1.5% as dosage of plasticizer that is A1.5 specimens could reach the design strength. Also it has been observed that the strength is even more after 28 days and it indicates that the fly ash can be added as partial replacement for cement is concrete. 
VI. Conclusion
1) HVFAC mixtures are sustainable because they consume less Portland cement, large volume of an individual waste and produce a highly durable product. 2) The HVFAC offers a solution to the problem of meeting the increasing demands for concrete in the future in a sustainable manner and a reduce cost and at the same fine reducing the environmental impact.
3) The effective use of fly ash in concrete mix for present and future use minimizes the disposal of fly ash and free from pollution. 4) Superior environmental friendliness due to ecological disposal of large quantities of fly ash, reduced Co 2 emissions and enhancement of resource productivity of the concrete construction industry VII.
